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[Patait Attorney] 
(57) [Abstract] 

[Constitution] It ^lies antifog agent aqueous solution compo 
sition \^dlich includes synth^c hectorite 0.05 to 20 wt% as 
main con^x^nent to thesurfece and it is acquired by forming 
coating film of synthetic resinfor antifogging agriculture which 
is superior. 

[Effect(s)] As for article of this invention which designates syn 
thetic hectorite 0.05 to 20 wt% as main corr^wnent, low 
ten5)erature ofthe initial stage and persistent, high 
ten5)erature antifogging is superior fiom 
conventional^lication antifog agent, coated film where and 
adhesion strength are strongis acquired, also transparency of 
fihn is good, value in use on theagriculture quite large. 



[Qain^s)] 



Jf^fiSc ^ 1^ ^ C t iz J: o r i§ b ti-SStlfcRSfittSII^^ 



[Qaim 1 ] Synthetic resin film for antifogging agriculture whic 
h possesses surfece coating which designates thesynthetic 
hectorite as active ingredient. 

[Qaim 2] ft sqiphes antifog agent aqueous solution con^xjsitio 
n whidi includes synthetic hectorite 0.05 to 20 wt% as main 
conponent to thesurfece and it is acquired by forming coating 
synthetic resin film for antifogging agriculture\\iiich is superior. 



[000 1] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] ft apphes this invention, to po 
lyvin>4 chloride , polyolefin and ethylene - vinyl acetate 
copolymer or otha synthetic resin and by thefect that coating 
is foonsd, it regards synthetic resin fihn for agriculturev^ch can 

P.2 
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[0005] 



grant antifo^ing \^4iich qute is siqieno^ filmsurface. 
[0002] 

[Prior Art And Prbblons To Be Solved By The fevention] As f 
or synthetic resin film, because of hydrq)hobic which resin has 
insideor molded article of molding is easy to have static 
electricity, surfecebeccming cloudy in addition with dqxsit of 
moisture in theair, cause ofvarious damage becomes. In for 
exanple horticultural film water drop dqxDsiting in film with 
water v^)or ^chthe v^rizing is done fiom in or crop etc 
soil, cloudingoccurs and transparaicy is impaired. This lowers 
transmittancc of sun light and obstructs growth of thecrop and 
becomes cause ofyield decrease of crop, hi order to inprove 
defidoicy ^ere these catch surfactant is kneadedin resin, 
HKthod where hydrophilidty can be given. Or meihod which 
designates fibn surfece as hydrophilidty with surfece coating 
isgeneral. 

[0003] You can fist sorbitan ester type surfactant , polyglyceri 
ne ester type surfactant and polyediylene glycol surfactant etc 
as additivev^ch is used for method of fonner. You can list of 
dimeth>d aDcyi ammonium chloride or other cationic surfectant , 
polyoxyeth^ene alkjiphenol edier and polyo3^^)dene 
sorbitan add ester or other nonionic surfectant or other 
so-called organic type antifog agent or colloidal silica and ofthe 
water soluble aluminum salt combined system or other so-called 
inorganic type antifog agent of combined system and colloidal 
silica and alumina sol as theadditive which is vised for method of 
the latter. 

[0004] But in case of horticultural film\\^ch was drawn up mak 
ing use of m^od ofthe former, as for antifog retention of 
certain extent alfliough it possesses, thereis a defidency which 
is laddng in &st-^acting in e?q)ansion initial stage and ithad 
possessed defidency where also sustained in long period is 
insufi&dentstill. In addition in case of horticultural fibn which 
was drawn up with method ofthe the latter, there is a deficiency, 
where as fiir fihn whidi applied the organic type antifog agent, 
as for fest-acting long period sustained ofthose which it 
possesses becomesiiisuffidQit,m addition screen ti!>^ of 
film surface. In addition as for film which applied inorganic 
type antifog ag^t, as for tackmessalthough it is not, adhesion 
strength of fihn surfece of coated fihn is weak,easily 
delaminatian^ with is a deficiency which is said by physical 
stimulus. 

[0005] 

[Means to Solve the Problems] These inventors, this kind of co 
nsidering to situation until recently,result of dihgent research, to 
now corahined synthetic hectoritejthas not been used asthese 
antifog agent to antifog agent aqueoug^olution, discovered fact 
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[0 0 0 6] *«wi=fcits^fiE'^i' hT-r 



[S is (Mg5.34L io.66) O20 (OH. F) 4 ] M 
0.66"^ 

[S ia (Mg5.34L io.66) O20 (OH) 4] M0.66 

+ 

T'S^^F+lSo ftftWI^Ii. B*V'J*X|| (7)ffl 

[0 0 0 7] KfiSS»J*?Sjaffifi£1«3*<^^J«'^'> K7-< h 
3gitJ±$(iO. 05 -20mS%3!)<®ar*fe4o 0, 05mS%J: 



[0 0 0 8] ^Jg^l-fclt^^fiK^^? hv^ h^^tte 



fliat film which inthe fitai\^iiich qjplied this in antifogging 
effect (fest-acting) of initial stagp and antifogging eflfect 
(sustained)in long-term use is superior in adhesion stroigth of 
being siq)erior and thecoated film is acquired and this invention 
reached to conpletion. 

[0006] Synthetic hectorite in this invention in regard to classifi 
cation it belongs to thenatural clay mineral and with crystal 
trilayer structure, it is a synthetic substance which closely 
resembles to thdiectorite (DANA 71.3. lb.4) which belongs to 
infinite layer e?q>ansion type tri octahedral which has the 
expansion lattice. That as for structural formula which is 
represented, 

[Sis (Mg 534 Li 0.66)Q20(OKF)4 ] M0.66+ 
Qr 

[Sis (Mg 5.34 Li 0.66)Q20(OH)4 ] MO.66+ 
(M+ is all Na+ almost, ) 

So it is indicated. Concretely, it is illustrated tradename " Lapon 
ite of Nippon Silica Industrial Co. Ltd. (DB 69-081-8984) " as. 
When applies to film and dries in aqueous solution it disperses 
thissynthetic hectorite as transparent colloid sol, gelation it 
does with resin surfece and forms theuniform coating. * 

[0007] Synthetic hectorite concentration ratio ratio in antifog 
agent aqueous solution conposition 0.05 to 20 wt% is suitable. 
With concentration wiiidi is lower tiian 0.05 wt% suflBcieht 
antifogging is notacquired, because with concentration which in 
addition is higher than the20 wt% aqueous solution which is 
dispersed to uniform is not acquired, the uneven coating occurs, 
transparaicy of film is obstructed, also adhesion 
straigthbecomes insufficient 

[0008] Antifog agqnt aqueous solution which includes synthetic 
hectorite in this invention is a sufficient film strength and a 
antifoggingpven wifli alone, but furthermore alcohol and 
acetone or other hydrophilic organic solvent , the aluminum 
chloride and sodium chloridli? or other water soluble salt, it is 
possible to add carboxymeth)dcellulose or other organic type 
polymer thickener with theobject which strengdiens coating, in 
addition strengthening thecoating, to add acr^dic emulsion and 
poly vin>i alcohol or other water soluble polymer which work 
as binder it ispossible. In addition it is possible to add diTneth>d 
alk)4 ammcmium chloride or other cationic surfectant , sucrose 
monolaurate or otha* sucrose fatty add ester and diglycerin 
monolaurate or other polyglycerine fetty acid ester ,the 
polyo;Qfleth>daieall^phenoledier, and polyoxyeth>dene 
sorbitan 6tty acid ester or otha- nonionic surfectant which by 
feet that it jointiyuses have synergistic eflfect in retention of 
antifogging. 
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[00 10] 

o 

[00 1 1 ] IfTOBSfis n^'Jie<bf-;u (pvc -ffi 

^l^^liTie) . ffiSS?K'JXTU> (LDPE-MI 
= 2) . X5^U>-PKe-;i.ttM-&<* (EVA-VA 
^S15%. MI =2) 053aSr*fe-&o 

pvc (p=i3oo) loo.omssp 

DOP 45.0 " 

TCP 5. 0 " 

Ba-Zn«^SSSlJ 3.0 /' 

X7tf4-vmag 2.0 '/ 

S'JVK^^b-^'- 0.8 " 

[0012] m^lj^] Vfi&Ltzm^ a Inm^^fiK^ 



[0 0 13] [fiSKtrltt] 200CC O\£-i2-\z20°C<D 



[0009] Syntlietic resin in this invrntioo vin>4 diloride , vin>i c 
hlaride and other manomer jncluding vinylidene , dh>daie , 
vinyl acetate , vinyl ether and maleic acid ester or 
otheKX3pol>merization, blend of polyvin>i chloride and other 
polymer itincludesfliose\^iuch are done, h addition polyolefin 
resin, polybutyiene terqjhthalate and polyeth}dene 
tCT^hthalate or other polyester resin , polystyrene and the 
acr>donitrile-butadiaie-styreiie copolymer which include 
ethylene , polyprop>dene , ethylene - vinjd acetate copolymer , 
thepolybutadiene, polymeth>dpentene , polybutene, poly 
pentaie , and these copolymer etc,the acr>donitrile - 
styrene copolyma: or oliier styrenic resin , in addition acr>dic 
resin and polycarbonate etcfiirthemiore various polymer 
those which blended are included. It is possible to include 
plasticizer , stabilizer , lubricant , ultraviolet absorber ,the 
antioxidant , pigment and lubricant etc which become 
necessary forthese resin . 

[0010] 

[Working Example(s)] Woddng ExaiTq)le is shown next, this in 
vention is e?q)lained in detail. 

[0011] Appraisal resin, polyvinyl chloride (As for PVC*blen 
d content description below), is 3 kinds of low density 
polyeth>dene (LDPE * MI=2) and the eth^dene - vin>d acetate 
copolymo- (EVA* VA content 15 % and MI=2). 

Combination : of PVC 

PVC (p=1300) 100.0 parts by weight 

DOP 45.0 ditto 

TCP 5.0 ditto 

Ba - Zn conpound stabilizer 3.0 ditto 

^X)xy resin 2.0 ditto 

Phosphorous acid chelator 0.8 ditto 

Test and test condition and method are as follows. 

[001 2] [Aiphcation method] In synthetic resin fihn of thickne 
ss 0. 1 mm wiiich it drew up, it soaked exposing in thetest Uquid 
wiiich is combined with eadi fommlation, ^lied film surface 
to theuniform with that oqxjsing, after that dried with hot air 
ofthe drier. 

[0013] [Low taqjo-ature antifogging] Water of 20 °C 100 cc 
was poured in beaker of 200 cc ,the fihnwas stretched, those 
wWch are locked with rubber band wereinserted in constant 
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[0 0 15] [ft^SSm J I S • K5 4 0 0a)§&<E4- 
I S - Z 1 5 2 2ffi^a) ^ feT-S1^S^^T*D^. 



[00 16] [SWtt] ±IEtelttI«K(::ffll^/i3*^ 



[00 18] 



ten^)eratiire cqiparatus of 0 ^ C, being attached condition of the 
water drop appraised with 4-point method of .dblc^ xirc. , 

and X As fijT .dbl die. surfece gpte wet to uniform and state 
and the X which do not recognize water drop completely state 
of thoseintermBdiate respectively show state, .ciic. and 
vrfierethesmaUwatardn;^ has dqx)sited in front si^ initial 
stage antifogging you eqjpraised after start 1 dayof ^>praisal 
concemingthis low taipsrature antifog^g, persistent 
antifogging jqpmsed after start 3 months of qDpraisal. 

[0014] [Kgh toT^erature antifogging] Water was poured in 50 
0 CO mayonaise bottle and film was stretched, thosev^ch are 
locked with rubber band were left in constant ten^^erature tarik 
of 50 °C,in timewise being attached condition of water drop 
was appraised withthe above-mentioned 4-point method, initial 
stage antifogging you E^jpraised after start 1 day of appraisal 
concemingdiis high tai5)a:ature antifogging, persistent 
antifogging sqjpraised afta: start 3 months of sqjpraisal. 

[0015] [Adhesion straigth] You attached scratch with cutter kn 
ifeaccoiding to paint genered test melhod 6.1 5 reactors board 
eyetest of JIS * K5400, appUed cellophane adhesive tape 
(Thing JIS * Z152 2 phases this itan of 18 mm width) to scar 
sur&ce and addedthe constant load by hand, peeled with fixed 
rate, observed thediange of coated film of this time, .dblcirc. (In 
coated fikn no change), .circ. (A httie it peels off), ( it 
peels oflf), you appraised result,with 4 points of X (all it 
peels off). 

[001 6] [Transparency] Transparency of each san^le after 3 m 
onths wdiich is used forabove-mentioned antifogging test was 
observed with naked eye. .circ. ( transparency is satisfectory), 

(It is obstructed somev^tot. ) , you appraised result, with 
theS points of X (It is obstructed. ). 

[0017] Working Exanple 1 to 4 and Conpirative Exanple 1 1 
o6(Whenof PVQ 

After mixing abovennentioned PVC bloided corrposition with c 
onventional means, filmofthe 0.1 mm thickness was drawn up 
with calendoing process . It sj^lied antifog agent aqueous 
solution to this film, with specified concentration wiiich is 
shown inthe Table 1, made fihn for test. Each performance 
(As for antifogging, adhesion strength and transparency: 
test method above^nentioned sort) was a^raised concerning 
fihn for these test, theresult was shown in Table 1. 

[0018] 
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[0019] Working Exan5)le 5 to 8 and Comparative Exanple 7 1 
ol2(Whenof LDPE) 

Aboveniientioned LDPE was used and film of 0. 1 mm thicknes 
s wasdrawn up with extrusion processing. It applied antifog 
agent aqueous solution to this film, witli specified concentration 
\^ch is shown inthe Table 2, made film for test. Each 
perfomnance (As for antifogging , adhesion strength and 
transparency : test method above-mentioned sort) was 
appraised concaning film for these test, theresult was shown in 
Table 2. 

[0020] 
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[0021] Working Exanple 9 to 12 and Comparative Exanple 1 
3 to 18 (When of EVA) 

AboveHiKntioned EVA was used and film of 0. 1 mm thickness 
wasdrawn up with extrusion processing. It £^lied antifog agent 
aqueous soluticHi to this fibn, with specified concentration wiiich 
is shown inthe Table 3, made film for test. Each performance 
(As for antifpgging , adhesion strength and transparency : 
test mediod above-mentioned sort) was appraised concerning 
film for these test, theresult was shown in Table 3 . 
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[0023] 

[Effects of the Invention] As for article of this invention which 
designates synthetic hectorite 0.05 to 20 wt% as main 
conponent, as shown inthe Working Exanple, low 
temperature of initial stage and persistent, high tenperature 
antifogging is superiorfrom conventional application antifog 
agent, coated film \\^iere and theadhesion stroigth are strong is 
acquired, also transparency of film is good, thevalue in use on 
agriculture quite large. 
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